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YEAST  AND  MOLD  COUNTS  AS  AN  INDEX  TO  TEE  EFFICIENCY  OF  PASTEURIZATION 
OF  CREAM  FOR  BUTTER  MAKING  PURPOSES. 

I.  Introduction. 

The  yeast  and  mold  content  of  finished  hutter  is  considered  by  some  men^ 
who  are  engaged  in  dairy  work  as  an  index  to  the  efficiency  of  pasteurization 
of  cream  for  butter  making  purposes  and  to  the  proper  handling  of  cream  after 
this  iinportant  process  is  completed.  The  laboratory  of  "The  American  Assoc- 
iation of  Creamery  Butter  !tonufacturers"  uses  the  yeast  and  mold  count  as  an 
index  to  efficiency.  They  assume  that,  when  samples  of  butter  show  a low 

count,  the  product  has  been  manufactured  efficiently.  From  the  biological 

2 

standpoint,  it  has  been  found  that  in  plants  , producing  butter  with  a high 
yeast  and  mold  count,  lax  methods  of  pasteurization  and  handling  of  cream 
prevail.  In  such  plants,  the  counts  were  lowered  materially,  in  the  finished 
products,  by  inproving  the  process  of  manufacture  in  regard  to  careful  past- 
eurization and  handling  of  cream. 

There  is  little  published  data  on  yeasts  and  molds  in  creamery  butter, 

Mr.  T,  E,  L\and  of  Ontario  Agricultural  College,  Guelph,  Ontario,  Canada,  has 
shown  that  the  yeast  and  mold  count  in  butter  is  influenced  by  efficient  past- 
eurization 8Uid  he  has  suggested  that  such  a count  be  adopted  officially  in  de- 
termining whether  butter  is  made  from  raw  or  from  pasteurized  cream.  Lund  has 

^ Mr,  F.  W,  Bouaka  and  Mr.  J,  C.  Brown  (9)  and  Mr,  T,  E,  Lund  (4, 5, 6,7,2). 

2 

The  plants  are  operated  by  members  of  "The  American  Association  of  Creamery 
Butter  Manufacturers"  and  are  located  in  various  comiiiunities  according  to  a 
personal  Interview  which  the  author  had  with  Mr.  F,  W.  Bouska, 
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pointed  out  also,  tliat  even  thougji  the  pasteurization  process  may  be  efficient, 
the  cream  can  be  contaminated  in  the  subsequent  handling  by  the  use  of  yeast 
and  mold  infected  chums  or  other  equipment  (5i6,8). 

The  yeasts  and  molds,  that  are  found  in  butter,  include  a variety  of 
yeasts  (not  isolated  individually),  but  the  molds  are  mainly  Oidia  (lactis)(9)« 
Mr.  F,  W,  Bouska  has  set  the  arbitrary  standard  of  30  maximum  count 

of  yeasts  and  molds  in  butter  which  has  been  made  from  efficiently  pasteurized 
cream.  However,  a large  percentage  of  the  counts  should  be  10  or  less  (9)« 

Few,  if  any,  yeasts  and  molds  or  their  spores  cam  survive  a temperature 
exposure  of  145®F,  for  30  minutes  or  185®F.  for  30  seconds.  Such  temperature 
exposures  are  those  used  ordinarily  in  pasteurizing  cream  for  butter  making. 
Both  Dougherty  (l)  and  Wells  (2)  have  demonstrated  that  most  yeasts  are  des- 
troyed at  a tenperature  of  6l®C.  (l4l.8®F.  )•  Dougherty  found  only  three  yeasts 
which  survived  this  temperature.  Thom  and  Ayers  (10)  have  shown  that  few  mold 
spores  in  milk  survive  a tengperature  of  60®C.  (140®F, ) for  30  minutes  and 
still  less  are  able  to  withstand  62.8®C.  (l45®F. ) for  3O  minutes.  Only  three 
species  of  Aspergillus  survived  62, 8® C.  for  30  minutes. 

0.  F,  Eunzlker  (3)  summarizes  the  efficiency  of  pasteurization  in  des- 
troying yeasts  and  molds  in  butter.  By  his  investigation,  he  showed  that  the 
efficiency  of  pasteurization  in  killing  yeasts  and  molds  was  J8  per  cent  when 
a temperature  exposure  of  l65®F,  for  30  seconds  was  used,  while  at  185® F.  ^*0^ 
30  seconds  or  145®F.  for  30  minutes  (the  latter  two  being  the  methods  ordinar- 
ily used  in  creameries),  the  process  was  99*9  P®^^  cent  efficient. 
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II.  Object. 

The  purpose  of  this  investigation  was  two  fold:  first,  to  determine 
whether  or  not  the  yeast  and  mold  count  could  be  taken  as  an  efficiency 
index  to  pasteurization  and  handling  of  cream  for  butter  making  purposes; 
and  second,  to  determine  the  source  of  contamination  when  butter  made  from 
pasteurized  cream  has  a high  yeast  and  mold  count. 
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III,  Method  of  Procedure, 

(a)  Nutritive  agar. 

In  making  the  various  counts  of  all  organisms  (“bacteria,  molds  and 
yeasts),  ordinary  nutritive  agar  was  used.  This  medium  was  made  up  as  follows; 
15  grams  of  shredded  agar,  10  grams  of  "Difco"  standardized  bacto-peptone 
and  5 grams  of  Liebig's  beef  extract  in  1 litre  of  distilled  water, 

(b)  Whey  agar. 

During  the  first  five  months  of  the  investigation,  whey  agar  was  used 
as  a medium  for  determining  the  yeast  auid  mold  counts.  The  whey  agar  was  pre- 
pared as  follows:  I5  grams  of  shredded  agar  and  10  grams  of  "Difco"  standard- 
ized bacto-peptone  in  1 litre  of  whey.  The  whey  was  secured  by  adding  1 cubic 
centimeter  of  rennet  extract  (diluted  to  40  cubic  centimeters  with  cold  water) 
to  a gallon  of  skiamed  milk,  and  after  the  coagulation  was  completed,  the  curd 
was  filtered  off  through  a double  thickness  of  cheese  cloth. 

Approximately  10  cubic  centimeters  of  the  above  medium  was  used  for  each 
petri  dish,  and  to  this  1 cubic  centimeter  of  a sterile  1 per  cent  tartaric 
acid  solution  was  added  for  the  purpose  of  inhibiting  the  growth  of  all  organ- 
isms other  than  yeasts  and  molds.  However,  it  is  possible  that  some  Bulgaricus 
bacteria  may  grow  on  such  medium. 

(c)  "Malt"  agar. 

Later  in  the  investigation,  medium  made  from  ordinary  malt  drinks  (often 
sold  under  the  name  of  "near  beer")  was  found  to  be  more  satisfactory  for 
yeast  and  mold  growth  than  the  whey  aigar.  The  "malt"  agar  was  made  as  follows; 
15  grams  of  shredded  agar  was  added  to  400  cubic  centimeters  of  the  malt  drink 
and  600  cubic  centimeters  of  distilled  water.  This  was  heated  to  boiling  and 
held  at  this  temperature  until  the  agar  was  dissolved.  The  medium  was  acidified 
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just  previous  to  pouring  the  plates  hy  mixing  4 cubic  centimeters  of  a sterile 
5 per  cent  solution  of  lactic  acid  with  100  cubic  centimeters  of  "malt"  agar. 

This  acidity  was  sufficient  to  irhibit  the  growth  of  organisms  other  than 
yeasts  and  molds.  This  medium  was  similar  to  that  used  by  Mr,  T,  H,  Lund,  but 
varied  in  one  of  its  ingredients.  The  agar  prepared  by  Mr,  Lund  contained 
brewery  wort  (8),  while  in  this  investigation,  brewery  wort  was  not  obtainable 
and  the  malt  drink  was  substituted  for  it. 

For  each  plate,  1 cubic  centimeter  of  cream,  buttermilk,  starter  or  water 
was  measured  into  a petri  dish  by  means  of  a sterile  1 cubic  centimeter  pipette. 
Then  sufficient  agar  — either  nutritive  or  "malt"  agar  depending  on  whether  a 
total  bacterial  count  or  a yeast  and  mold  count  was  to  be  made  — was  added  to 
cover  the  bottom  of  the  dish.  The  agar  was  poured  at  a temperature  of  45®C.  so 
that  it  would  flow,  and  yet  not  be  so  hot  as  to  kill  any  of  the  organisms.  The 
dish  was  moved  in  a rotary  motion  so  as  to  mix  the  agar  and  the  sample  thorough- 
ly, In  the  case  of  the  butter,  it  was  melted  to  the  constituency  of  thick  cream 
and  1 cubic  centimeter  was  used  for  each  count.  The  same  method  was  followed  in 
preparing  plates  of  the  butter  as  was  used  for  plating  the  cream,  buttermilk, 
starter  and  water. 

The  most  rapid  and  luxurious  growth  of  yeasts  and  molds  was  obtained  by 
incubating  the  plates  at  30®C.  for  a period  of  five  days,  while  the  plates  for 
the  total  counts  were  held  at  37®C,  for  three  days. 

To  obtain  as  corrplete  data  as  possible,  counts  were  run  on  butter  which 
was  made  from  both  pasteurized  and  raw  cream.  In  order  to  determine  the  total 
count  and  also  the  number  of  yeast  and  mold  colonies,  every  step  in  the  butter 
making  process  was  plated.  In  the  case  of  the  butter  made  from  unpasteurized 
cream,  counts  were  made  on  raw  cream  and  butter.  In  the  case  of  pasteurized 
cream,  plates  were  made  from  raw  cream,  pasteurized  cream,  ripened  cream,  butter, 
buttermilk  and  starter. 
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The  sample  of  the  raw  cream  was  taken  from  the  vat  just  previous  to  past- 
eurization, After  the  entire  volume  of  cream  was  pasteurized,  the  cream  in  the 
vat  was  agitated  and  a sample  was  taken  for  plating.  After  pasteurization,  the 
cream  was  cooled  to  70® F.  and  10  per  cent  starter  was  added.  It  was  held  at 
this  temperature  for  one  and  one  half  to  two  hours  and  then  the  cream  was  cool- 
ed to  the  churning  temperature  and  held  over  night,  A sample  of  this  ripened 
cream  was  taken  just  previous  to  churning.  VShen  the  churning  was  completed  and 
the  butter  worked,  a representative  sample  (some  butter  from  various  parts  of 
the  chum)  was  taken  and  the  plates  were  made.  The  sample  of  buttermilk  was 
drawn  from  the  gate  of  the  chum  immediately  after  the  butter  granules  had 
gathered.  In  the  case  of  the  starter,  the  sample  was  taken  after  the  starter 
was  mixed  thoroughly  by  stirring  and  previous  to  its  addition  to  the  pasteur- 
ized cream.  All  of  the  above  liquid  samples  were  taken  by  using  a 100  cubic 
centimeter  pipette.  A sterile  spoon  was  used  for  6aa5)ling  the  butter.  The 
sarples  were  placed  in  a sterile,  ground  glass  stoppered  bottle  of  250  cubic 
centimeters  capacity.  If  the  plating  was  not  done  immediately,  the  samples 
were  held  in  the  ice  chest  "until  the  plates  could  be  poured. 

For  the  purpose  of  checking  up  on  the  influence  of  yeast  and  mold  infect- 
ed chums,  the  following  procedure  was  carried  out  with  three  large  chums 
(600  and  1000  pounds  capaujity)  of  the  type  used  in  comraerical  creameries  and 
one  small,  power  chum  (75  pounds  capacity).  In  the  case  of  the  large  chums, 
twenty  gallons  of  boiled  water  were  put  in  the  chum  and  it  was  revolved  in 
fast  gear  for  five  minutes.  The  same  method  was  used  in  rinsing  the  small 
chum  except  that  five  gallons  of  boiled  water  wore  used.  In  each  case,  a 
sample  of  the  boiled  water  was  plated  to  obtain  a count,  so  that  the  increase 
in  the  microo’rganism  content  of  the  water  after  rinsing  could  be  taken  as  the 
Increase  due  to  yeast  and  mold  infected  chums. 
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Plates  were  made  from  samples  of  starter  secured  from  various  creameries 
in  the  State  of  Illinois  to  determine  the  influence  of  average  starters  as  a 
source  of  contamination  in  pasteurized  cream.  Total  counts  and  yeast  and  mold 
determinations  were  made  on  each  sample.  An  acidity  test  was  made  on  each 
sample  of  starter  hy  the  following  method.  The  starter  was  mixed  thoroughly 
and  17*5  cubic  centimeters  (approximately  IS  grams)  were  transferred  to  a 
white  cup  using  a I7.6  cubic  centimeter  pipette.  The  pipette  was  rinsed  with 
17.6  cubic  centimeters  of  distilled  water  and  the  rinse  water  was  added  to  the 
cup  containing  the  starter.  Four  to  six  drops  of  phenolphthalein  (prepared  by 
adding  30  grains  of  powdered  phenolphthalein  to  3^0  cubic  centimeters  of  50 
per  cent  alcohol) were  added  as  an  indicator,  A tenth  normal  solution  of  sodium 
hydroxide  was  use  to  titrate  the  acid  in  the  starter.  The  alkali  was  added, 
drop  by  drop,  from  a 25  cubic  centimeter  burette  until  a faint  pink  color  ap- 
peao*ed  and  remained  for  3O  seconds.  The  amount  of  alkali  necessary  to  neutral- 
ize the  acid  in  the  starter  was  determined  by  the  reading  of  the  burette.  The 
acidity  of  the  starter  was  calculated  as  lactic  acid  by  the  following  formula: 

per  cent  acidity  • c«c,  of  N/IQ  alkali  used  x ,009  ^ ^,00 

wei^t  of  starter 

The  factor,  .OO9,  is  the  acid  eq^iivalent  of  a tenth  normal  solution  of  sodium 
hydroxide.  One  cubic  centimeter  of  a tenth  normal  alkali  will  neutralize  .OO9 
grams  of  lactic  acid.  This  is  the  moaning  of  the  term,  acid  equivalent. 
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Table  I,  Bacterial  Counts  In  Butter  - Yeasts  and  Molds  (continued) 
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TalJle  III,  Bacterial  Counta  in  Samples  of  Starter.^ 


I^te 

Source 

Total  Counts 

Yeasts 

Molds 

Acidi^  of  Starter 

1-17 

A 

37,000,000 

0 

0 

2f£l 

B 

270,000,000 

0.5 

7 

.735^ 

2-21 

C’ 

395,000,000 

0 

0 

• 711^ 

2-21 

C 

267,000,000 

0 

0.5 

2-21 

D 

27,000,000 

0 

1 

.81< 

2-21 

D 

13,000,000 

0 

6 

.83<3b 

2-21 

D* 

250,000,000 

1 

0.5 

.Hi 

3-1 

C 

64,250,000 

3 

3 



3-1 

C 

36,500,000 

14 

17 



3-^+ 

D 

42,500,000 

0 

6.5 

.Hi 

3-4 

D 

65,500,000 

0 

2.5 

• Hi 

3-16 

E 

220,000,000 

3 

0.5 

.Hi 

3-16 

F 

250,000,000 

8 

1 

.89^ 

3-24 

C 

135,333,333 

0 

0 

.Hi 

3-24 

C 

50,000,000 

4.5 

22 

.86^ 

3-24 

c 

460,000,000 

0 

0 

.80^ 

3-25 

D 

29,000,000 

0 

0.5 

.Vi 

3-25 

D 

26,250,000 

0 

0 

• Hi 

3-25 

D 

31,750.000 

0,5 

1.5 

.80^ 

3-28 

C 

88,500,000 

0 

0 

.70556 

3-28 

C 

250,000,000 

0 

2.5 

• 78556 

4-2 

F 

40,000,000 

18. 5 

1 

.88^ 

4-2 

F 

102,000,000 

0 

0 

.8556 

4-2 

H 

87.000,000 

7 

0 

.89^ 

4-20 

K 

168,000,000 

0 

0 

.80^ 

4-20 

K 
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0 

0 

.Hi 

4-28 

C 

650,000,000 

0 

0 

.82^ 

4-28 

C 

36.500.000 



•85^ 

Counts  are  the  averages  of  two  plates  and  are  the  number  of  organisms 

found  in  one  cubic  centimeter 

♦ Mother  starter 
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Table  17,  Butter  Made  from  Unpasteurized  Cream.  ^ 


Date 

Total  Counts 

Yeasts  and  Melds 

Per  cent  Decrease  in 
Butter  from  Haw  Cream 

Haw  Cream 

Butter 

Haw  Cream 

Butter 

Total  Counts 

Yeasts  & Molds 

♦11-27 

58,500,000 

1,662,000 

37,000 

32.500 

12,16 

♦11-27 

58,500,000 

4,100,000 

37,000 

24,000 

92.99 

33.78 

12-4 

210,000 

113,500 

650 

170 

1*5.95 

73.84 

12-28 

53,200,000 

1,800,000 

22,000 

3,500 

96.61 

84.09 

12-30 

90,000,000 

41,000,000 

74,000 

7,000 

54.44 

90,5^ 

12-30 

36,500,000 

3,900,000 

35,500 

5,300 

89.31 

85.07 

5-9 

22,000,000 

22,000,000 

550 

100 

90,00 

81.81 

. -5-9  ■ . 

89.000.000 

89.000.000 

- -251. 

91.84 

94.48 

Counts  are  the  averages  of  two  or  three  plates  and  are  the  number  in 

one  cubic  centimeter 

♦ Same  lot  of  cream  divided  and  churned  in  two  types  of  chums 
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V,  Disc-ussion  of  Results. 

As  the  results  indicate  (Table  I),  the  total  count  and  the  yeast  and  mold 
content  may  be  reduced  to  a small  number  in  the  cream  by  pasteurization,  where- 
as the  butter  may  show  an  increase.  This  tends  to  show  that  the  yeast  and  mold 
count  in  the  finished  butter  can  not  be  taken  as  an  absolute  index  fcr  efficiency 
in  pasteurization  of  raw  cream.  The  actual  increase  is  due,  no  doubt,  to  the  con- 
tamination in  the  subseq[usnt  handling  of  the  cream. 

If  the  yeast  and  mold  count  in  butter  can  not  be  taken  as  an  index  to  effic- 
iency in  pasteurization  of  raw  cream,  can  it  be  considered  as  an  efficiency  in- 
dex to  the  entire  butter  making  process?  The  data  points  to  the  fact  that  it  can 
be  considered  as  such  if  we  adopt  a maximum  count  of  J>0  (the  standard  set  by  Mr, 
F,  W.  Bouska)  yeast  and  mold  colonies  as  efficient.  In  table  I,  there  are  a few 
cases  of  a hi^er  count  than  30  the  finished  butter,  H?hen  the  maximum  is 
passed,  the  cause  of  the  high  co^^nt  in  the  ripened  cream  can  be  traced  to  the 
starter  as  one  source.  There  is  a possibility  of  the  increase  being  due  to 
tmsterile  apparatus,  auid  especially  to  yeast  and  mold  infected  chums. 

The  results  in  table  I indicate  that  a large  percentage  of  the  counts  in 
butter  show  a decrease  over  the  pasteurized  crean,  yet  the  ripened  cream  carries 
a higher  count  than  either.  The  buttermilk  shows  a decided  increase  over  the 
above  counts,  and  this  tends  to  indicate  that  a large  number  of  the  yeasts  and 
molds  are  not  incorporated  in  the  butter  but  are  washed  out  in  the  buttermilk. 

The  flash  method  of  pasteurization  (where  a temperature  exposure  of  185®F, 
for  30  seconds  is  used)  was  found  to  bo  99*9  cent  efficient  in  killing  yeasts 
and  molds.  This  compares  very  favorably  with  the  results  obtained  by  Hunziker  (3) 
The  percentage  of  the  decrease  from  raw  cream  to  the  finished  butter  is  found 
in  the  columns  (Table  I)  following  the  pasteurization  efficiencies.  The  percent- 
age of  decrease  in  organisms  is  smaller,  as  a rule,  than  it  is  after  pasteur- 
ization, This  points  to  the  fact  that  the  cream  may  be  efficiently  pasteurized 
and  later  contaminated. 
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There  is  no  doubt  but  that  the  shum  is  a source  of  contamination  for  the 
finished  huttsr.  It  is  a difficult  task  to  rid  the  chum  of  yeasts  and  molds  by 
ordinary  methods,  i. e,  using  hot  water  followed  by  steam.  The  ch\im  will  harbor 
these  organims  in  the  pores  of  the  wood,  boxings,  cracks  and  similar  places 
where  treatment  is  almost  impossible. 

In  table  I,  it  can  be  seen  that  the  chum  is  a source  of  contamination.  The 

total  yeast  and  raold  count  in  the  butter  and  buttermilk  minus  the  count  'of  the 

ripened  cream  (previous  to  being  run  into  the  churn)  shows  an  increase.  This  must 

be  due  to  the  chum  either  through  direct  contamination  or  the  breaking  up  of 

clumps  by  agitation.  During  the  churning  process,  the  agitation  is  sufficient  to 
break  clumps  into  several  parts,  and  this  is  no  doubt  a factor  in  causing  the 
large  increase  in  yeast  and  mold  counts  in  the  butter  and  buttermilk  over  that 
in  the  ripened  cream. 

In  table  II,  the  results  show  the  effect  of  the  chum  in  yeast  and  mold 
contamination.  In  studying  this  table,  it  must  be  remembered  that  in  this  inves- 
tigation, 20  gallons  of  rinse  water  were  used  in  a chum  in  which  ordinarilly 
200  gallons  of  cream  were  churned.  Therefore,  if  the  rinse  water  shows  a count  of 
10  yeasts  and  molds  per  cubic  centimeter,  it  would  mean  the  addition  of  only  one 
yeast  and  mold  colony  per  cubic  centimeter  if  200  gallons  of  cream  were  used. 

The  ripened  cream  shows  an  increase  of  yeasts  and  molds  over  the  pasteur- 
ized cream  (Table  I),  This  roay  have  been  due  to  any  one  or  all  of  four  causes: 

(1)  vat  contamination;  (2)  breaking  up  of  colonies  by  agitation  in  the  vat; 

(3)  increase  due  to  growth  or  multiplication;  and  (4)  the  starter  used.  Steaming 
the  vat  for  30  minutes  apparently  killed  all  of  the  organisms.  At  least,  plates 
made  from  water,  which  was  sterilized  and  used  to  rinse  the  vats,  did  not  show 
a yeast  or  mold  colony.  The  agitation  in  the  vat  is  slow  and  probably  has  little 
effect  in  breaking  up  clturps  of  yeasts  and  molds.  Counts  made  upon  cream  before 
and  after  agitation  confirmed  this  opinion.  After  pasteurization  was  completed 
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and  tlie  starter  was  added,  the  cream  was  cooled  to  45®F,  to  (depending 

on  the  season  of  the  year)  and  held  over  night.  The  tendency  of  such  a low  tem- 
perature would  he  to  inhibit  multiplication  of  all  organisms. 

At  first,  the  starter  was  thought  to  he  the  main  source  of  contamination. 
However,  the  average  starter  is  low  in  yeast  and  mold  content  (Table  III)  and 
plays  a rather  unimportant  part  when  we  consider  that  ordinarilly  only  10 
per  cent  of  starter  (20  gallons  in  200  gallons  of  ripendd  cream)  was  used 
in  the  plant  where  this  investigation  was  carried  out.  For  example,  if  20 
gallons  of  starter  contained  20  yeast  and  mold  colonies  per  cubic  centimeter, 
when  diluted  to  200  gallons  with  cream,  it  would  mean  and  addition  of  one 
colony  per  cvabic  centimeter  in  the  cream.  None  of  the  starters  plated  (Table  Ii; 
contained  as  many  as  20  yeast  and  mold  colonies  per  cubic  centimeter  and  eleven 
contained  none.  This  tends  to  show  that  the  starter  may  be  considered  a neglig- 
ible factor  in  contamination  except  in  rare  cases  when  an  inferior  grade  of 
starter  is  used.  In  table  I (dates,  10-25,  11-23,  3”^  7"21),  there  are 

several  examples  of  highly  contaminated  starter,  but  the  butter  in  two  cases 
out  of  the  four  shown,  would  come  within  the  standard  of  3O  yeast  and  mold 
colonies  per  cubic  centimeter  of  butter. 

The  results  in  table  III  show  that  there  is  no  definite  relation  between 
the  acidity  of  the  starter  and  the  total  count  and  the  yeast  and  mold  content. 
There  may  be  a high  or  a low  determination  of  either  yeasts  and  molds  or  total 
counts  with  any  definite  amount  of  acidity  in  the  starter.  For  example,  it  can 
be  seen  that  with  an  acidity  of  .72  per  cant,  there  is  a variation  between 
26,250,000  organisms  in  one  case  and  375,000,000  in  another.  With  the  same 
acidity,  the  yeasts  and  molds  vary  from  none  to  three. 

It  has  been  suggested  by  Mr.  Lund  that  the  yeast  and  mold  count  be  taken 
as  a method  for  distinguishing  pasteurized  from  unpasteurized  cream  butter. 

The  results  in  table  I show  that  cream  may  be  efficiently  pasteurized  but 
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later  recontaminated.  In  coirparing  tal3le  I (dates,  10-25  and  6-27)  with  table  IV 
(dates,  12-4  and  5"9)»  1^  is  shewn  that  the  yeast  and  mold  count  can  not  be 
used  effectively.  Table  I shows  that  cream  which  has  been  pasteurized  effective- 
ly may  be  contaminated  later  and  the  result  is  that  the  butter  carries  a high 
count.  In  table  IV,  it  is  sho'wn  that  butter  which  was  made  from  unpasteurized 
cream  had  a lower  count  of  yeasts  and  molds  than  in  some  cases  of  pasteurized 
cream  butter. 
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VI,  Concl-asiona, 

The  yeast  and  mold  count  of  finished  hutter  can  not  he  taken  as  an  effic- 
iency index  to  pasteurization.  However,  i^  a standard  of  3^  colonies  is  set 
as  the  maxinpim  coimt  of  these  in  the  finished  hutter,  it  can  he  considered  as 
an  efficiency  index  to  the  entire  hutter  making  process. 

The  chum  may  he  one  of  the  greatest  sources  of  contamination  of  the 
cream  after  pasteurization. 

The  cream  may  he  contaminated  vvhen  starter  is  used,  hut  this  source  of 
yeasts  and  molds  has  little  effect  on  the  final  covint  in  the  hutter  except 
in  rare  cases  when  an  extremely  inferior  grade  of  starter  is  added  to  the 
cream. 

The  data  points  to  the  fact  that  the  yeast  and  mold  count  can  not  he 
taken  as  an  effective  method  of  determining  whether  hutter  is  made  from  raw 
or  from  pasteurized  creacn. 
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